IN THE 2 companion papers, we have considered some effects of acute hypoxia on the pulmonary circulation. The present study, concerned with the effects of acute hypercapnia on the pulmonary eirculation, was prompted by 2 prospects: (1) that an acute increase in alveolar and arterial P 0, brought about by the inhalation of air enriched with carbon dioxide, might simulate the effects on the pulmonary circulation of the chronic hypereapnia of alveolar hypoventilation, and (2) that regional variations in alveolar ventilation may, through local increments in carbon dioxide tension, change local vascular resistances so as to divert pulmonary arterial blood to better ventilated alveoli. ' The effects of inhaling carbon dioxide mixtures on the pulmonary circulation has been investigated by others'-6 with inconsistent results.
The present report deals with the effects of an acute increase in the carbon dioxide tension (PCO2) of inspired air on pulmonary blood flow and pressures in normal man and in patients with chronic pulmonary emphysema.
Methods All tests were performed in the postabsorptive state, without medication. Venous catheterization of the right heart was performed in the usual way and the tip of the catheter was placed in the main pulmonary artery. An indwelling arterial needle was inserted into the right brachial artery. After the catheter and needle were in place, the patient oxygen uptake may be related, at least in part, to abnormal increments in the work of breathing.
Arterial Blood Oxyhemoglobin Saturation
The arterial blood oxyhemoglobin saturation averaged 97 per cent in the control group; in the emphysema group, the initial oxygen saturations averaged 89 per cent.
During CO2 breathing, the saturation in the control group rose to 100 per cent, whereas in the emphysema group the saturation-increased to only 93 per cent. 5 of the 15 patients had increases in flow that exceeded 0.48 liter per minute per square meter of body surface; this value had been previously calculated in this laboratory as representing the limit of variation that might, with 95 per cent confidence, be anticipated to occur between successive Fick measurements.9 These patients (E.C., P.G., W.B., B.S., and J.S.) also had the largest increases in oxygen uptake, ranging from 11 to 30 per cent; indeed, the largest increment in flow of +41 per cent occurred in patient J.S., who showed the largest increment in oxygen uptake (+30 per cent). For the group as a whole, however, a statistically significant correlation between increase in oxygen uptake and increase in flow could not be established (r not significant at 5 per cent level). The increases in cardiac output were due predominantly to increase in Circulation, Volume XXII, August 1960 Esseva studiate, in 5 subjectos con normal circulation pulmonar e in 10 patientes con chronic emphy. sema pulmonar, le effectos exercite per le inhalation de 5 pro cento de bioxydo de carbon in aere super le tension e le fluxo del sanguine pulmono-arterial.
In le 5 subjectos de controlo in qui il habeva un augmento medie de 6 (ab 37 ad 43) mm de Hg in le tension de C02 arterial e un triplice augmento del ventilation per minuta-tanto le tension como etiam le fluxo del sanguine pulmono-arterial remaneva inalterate. In le 10 patientes con chronaic emphysema pulmonar in qui il habeva un simile augmento in le tension de CO2 arterial (ab 45 ad 52) e un duplice augmento del ventilation per minuta-le rendimento cardiac montava per 14 pro cento, e le tension pulmono-arterial medie esseva augmentate per 4 mm de Hg. In iste patientes, un augmento del tension pulmono-arterial esseva invariabilemente associate con un appreciabile augmento del fluxo de sanguine.
Le presente studio ha producite nulle resultato que supportarea le conception que le inhalation de aere inricchite de bioxydo de carbon evoca un vasoconstriction pulmonar in subjectos normal o in patientes con chronic morbo pulmonar.
